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Prof. Del Rio's Analysis of two new Mineral Substances. 1 lS 
f l  denoting an arbitrary function. It will be easily seen that 
r ,, x+iy " ,, z +ix 
instead oror --~-~-, any arbitrary funetion of ~ ,  or o~--~-~--, 
may be taken. 
[To be continued.] 
XVII. Anal31sis of two new Mineral Substances, consisting of 
Bi-seleniuret of Zinc and Sulphuret of Mercury, found at 
Culebras in Mexico. By Professor DE~. RIo*. 
E ACH step of the traveller in this Republic discovers to him something new. Mr. Joseph Manuel Herrera, in an 
exeursion to Culebras, near the mining district of El Doctor, 
found a mineral resembling cinnabar, accompanied by m tallic 
quicksilver, in the limestone which overlies the red sandstone 
(arenisca roxa), and he gave me a few small specimens of this 
substance. Some considerable time afterwards Col. Robinson 
gave me an additional quantity, informing me at the same 
time that Dr. Magos had obtained two ounces and a half of 
quicksilver from sixteen ounces of the ore. 
Under the blowpipe the red ore burns with a beautiful 
violet-eoloured flame, a eompanied by much smoke of a most 
offensive smell, resembling that of rotten cabbage : the resi- 
due is a grayish-white earthy matter. 
Intimately admixed with the red mineral is another sub- 
stance so strongly resembling light gray silver ore, that I ac- 
knowledge that I mistook it, at first, for this ore of silver. 
My only doubt' on the subject arose from the eonsideration 
that gray silver ore and cinnabar are never found together. 
It differs, however, from gray silver in yielding a blacker pow- 
der when scraped, and whieh stains more than the powder of 
the latter. Under the blowpipe nearly the same phmnomena 
are observed as when the red mineral is submitted to the same 
test. Aeeording to Mr. Chovell, the specific gravity of the 
gray substance is 5"56, after having been carefully cleared by 
washing from the calcareous par of the matrix. That of the 
red substance, after havin also been ear&ally separated from 
g , • • 
the spar, is 5"66 ; while th  speeffic gravity of hepaUc mercury 
exceeds 5"8. 
The analysis of these minerals is very easy where great pre- 
cision is not required. Nothing more is necessary than to 
put fifty grains of the ore in a small retort on the fire; mer- 
cury, selenium, and a small quantity of sulphur are imme- 
t Communicated by A. F. Mornay, Esq, 
Ne~v Series. Vol. 4. No. 20. Aug, 1828. Q diately 
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114 Prof. Del Rio's Analysis of t~o new Mineral Substances. 
diately sublimed, and a sub-oxide of zinc remains at the bot- 
tom of the retort. That the metallic gray powder attached 
to the upper part of the retort is selenium, is proved by the 
red eolour of the light transmitted through it, and by the high 
metallic lustre of the surface in contact with the glass. The 
residuum is shown to be sub-oxide of zinc by its solubility in 
acids, and by its being redissolved by an excess of potass, 
soda or ammonia, after having been precipitated by the alkali 
from an acid solution : also by its phosphorescence when fused 
by the blowpipe, by the white smoke which it emits and which 
attaches itself to the charcoal, and by the enamel which it forms 
with borax and microcosmic salt. 
In order to determine the proportions of the component 
parts of the gray substance, I first treated it with concentrated 
sulphuric acid, which dissolved th~ mercury and some of the 
zinc; I then applied nitric acid, which dissolved the remain- 
der of the zinc, and I finally employed nitro-muriatic acid to 
oxidate the selenium. By these operations 1"5 grain of sul- 
phur, without any red tinge, and which I therefore suppose to 
be pure, was separated ; and after the nitro-muriatic acid had 
been distilled off, selenic acid was sublimed : this was partly in 
acicular crystals, and partly in a dense white mass half fused 
and semi-transparent. There remained at the bottom of the 
retort the sulphate of lime formed by the sulphuric acid used 
in the first process, and the lime of the calcareous spar acci- 
dentally mixed with the mineral• 
I think that it may be deduced from the foregoing experi- 
ments and others, that the gray mineral is composed of 
Selenium .................. 49 
Zinc ........................ 24 
Mercury .. . . . . . . . . . . . . . .  19 
llphur . . . . . . .  1 "5 oo i  •etoo  • o*  
93 "5 
which, with the addition of six grains of lime obtained, will 
amount o 99'5. But the lime merely accompanies the ore, 
and does not enter into its composition. 
The gray mineral is therefore a bi-seleninret of zinc united 
to a protosulphuret of mercury, the latter giving, in my opi- 
nion, the dark or gray colour to the mineral. 
The red mineral will also be a bi-seleniuret of zinc, but the 
mercury will be in the state of a bi-sulphuret or cinnabar, 
which will give the red colour to the mineral. 
These two minerals are therefore in my view, and accord- 
ing to Berzelius, two distinct genera, because they are ex- 
pressed by two distinct formulae, as is the case with orpiment 
and 
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Mr. Pentland's Observations on the Peruvian Andes. 115 
and realgar; that is to say, that the gray mineral will be ex- 
pressed by the formula Zn S#+HgS.  The red mineral by 
the formula Z n S e 4 + Hg S ~. 
Mexico, December 1, 1827. (Signed) A. DEL RIO. 
On one occasion I distilled the mineral alone, and I 
poured spirit of wine into the receiver, when I observed at the 
bottom a drop of yellow oil, which in time tinged the alcohol 
of a beautiful yellow : on the addition of water, the colour dis- 
appeared without any precipitate being thrown down. I pre- 
sume that this was the same substance noticed by Berzelius, 
as being formed on the admixture of selenic acid and anhy- 
drous muriatic acid with selenium, in which case both these 
acids must exist in the mineral. I detected the muriatie by 
means of nitrate of silver; but no sensible precipitate of sele- 
niate of silver was obtained by the addition of cold water to 
a boiling nitric solution, perhaps because the quantity was too 
small. 
XVIII .  Observations on the Peruvian Andes, in repl3t o a 
Paper by M. Coquebert de Montbret, in the Annales des 
Sciences Naturelles. Bff J. B. PENTLA~D, ESq. 
To the JEditors of the Philosophical Magazine and Annals. 
Gentlemen, 
T HE last Number of the Annales des Sciences Naturetles, (vol. xiii. p. 420) contains apaper by Mons. Coquebert de 
Montbret, entitled " Note sur quel~ues Montagnes du Haut 
Pdrou," purporting to be founded on a memorandum ofsome 
of my measurements of the Peruvian Andes, which I had 
communicated to that gentleman i  February last. 
The memorandum in question was drawn up, in the course 
of conversation, for Mons. de Montbret's private information ; 
and I distinctly stated to him at the time that the results 
ought merely to be considered as approximative; since I had 
not the d~tailed notes of my observations at hand, and the 
calculations on which they were founded, required a careful 
revisal, before they were submitted to the public,--having been 
made in the midst of the fatigues and annoyances attendant 
on a tedious journey. I have therefore seen with regret, 
that a part of my olJservations has been rendered public in 
the unconnected and inaccurate manner in which they are 
brought forward in the paper in question: and I shall feel 
sincerely obliged by your giving an early insertion to this 
Q 2 letter, 
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